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Chest physiotherapy (CPT)

• Technique used to mobilized or loose secretions in the lugs and 

respiratory tract.  

– External mechanical maneuvers

• Chest percussion

• Postural drainage

• Vibration to augment mobilization and clearance of 

airway secretions

• Diaphragmatic breathing with pursed-lips

• Coughing and controlled coughing



Indications of CPT
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• Patients whom cough is insufficient to clear thick, 
tenacious, or localized secretions like,

– Cystic fibrosis

– Bronchiectasis

– Atelectasis

– Lung abscess

– Neuromuscular diseases

– Pneumonia in dependent lung regions

– Etc.



Percussion              Vibration

• Vigorously striking the chest 

wall alternatively

– Hollow sound, rhythmically

– Should not be painful

– Over a single layer of clothing, 

not over buttons or zippers

– 30-60 seconds  for each area, 

several times a day
• 3-5minutes for tenacious 

secretions

• Rhythmic contractions and 

relaxations of arms and shoulder 

muscles over the patient’s chest

• During vibration, place your flat 

hand firmly against the chest wall

• Vibrate the chest wall as the 

patients exhales slowly through 

the pursed lips

• After each vibration, encourage for 

coughing and expectorating 

secretions



Postural drainage

• Two or three times daily

• Before breakfast, before lunch, 

late afternoon, before bedtime

• Avoid hours shortly after meals

• 10-15 minutes in the desired 

position, if tolerated

• Combined with percussion and 

vibration

– Positioning, percussion, 

vibration, removal of secretion 

by coughing or suction



Chest physiotherapy

Eur Respir J 2017; 50: 1700629



Physiological basis for airway 
clearance therapy



Background of ACT

• To supplement the body’s mucociliary clearance system when it is 

impaired by diseases

• Two physiological principles

– Optimizing ventilation to obstructed regions of the lung

– Utilizing expiratory airflow to enhance secretion removal



Background of ACT

• Optimizing ventilation to obstructed regions of the lung

– Interdependence during deep inspiration

– Collateral ventilation

– 3-s breath hold

– Positioning, mobilization

Eur Respir Rev 



Background  of ACT 

• Utilizing expiratory airflow to enhance secretion removal

– Cough

– Huff/forced expiratory maneuver

– Two-phase gas-liquid flow mechanism

• Oscillation

• Vibration

Eur Respir Rev 



Chest physiotherapy

Eur Respir J 2017; 50: 1700629



Autogenic Drainage

http://bronchiectasis.com.au/physiotherapy

Stage 1 – low volume breaths to mobilise secretions from the peripheral airways
Stage 2 – medium (tidal) volume breaths to collect mucus from the middle airways
Stage 3 – large volume breaths enabling expectoration from central airways



Autogenic Drainage

http://bronchiectasis.com.au/physiotherapy



Active Cycle of Breathing Techniques (ACBT)

• breathing control
• thoracic expansion exercises
• huffing

Expiratory flow modification  Forced expiration



Forced Expiratory Technique (FET)/Active 
Cycle of Breathing Techniques (ACBT)

Respiratory Medicine (2012) 106, 155e172



ACBT

http://bronchiectasis.com.au/physiotherapy



Positive expiratory pressure (PEP) therapy



PEP

Respiratory Medicine (2015) 109, 297e307



Oscillating Positive Expiratory Pressure 
(PEP) therapy

PARI O-PEP®, Flutter®, TurboForte®, 
PEPE
Acapella®
Bottle PEP
Aerobika®
RC-Cornet®

Respir Care 2017;62(4):451–458



Oscillating PEP



Bottle PEP

http://bronchiectasis.com.au/physiotherapy



BRONCHIECTASIS
COPD

Is Airway Clearance Therapy 

Beneficial? & To What patients ?



Measuring Clinical Impact of Airway 
Clearance Technique

• Sputum wet weight
– Short term outcomes of interventions

– Day to day variability, inaccuracy associated with 
underestimation or overestimation

• FVC, FEV1

• Exercise tolerance

• QoL

• Exacerbation



Lee AL, Burge AT, Holland AE.
Airway clearance techniques for bronchiectasis.
Cochrane Database of Systematic Reviews 2015, Issue 11. Art. No.: 
CD008351

individuals with stable bronchiectasis

hospital (outpatient department)

airway clearance techniques (ACTs)

no intervention, sham intervention (placebo) or coughing 

alone

Seven studies involving 105 participants

Bronchiectasis



Lee AL, Burge AT, Holland AE.
Airway clearance techniques for bronchiectasis.
Cochrane Database of Systematic Reviews 2015, Issue 11. Art. No.: 
CD008351

individuals with stable bronchiectasis

hospital (outpatient department)

airway clearance techniques (ACTs)

no intervention, sham intervention (placebo) or coughing 

alone

Seven studies involving 105 participants

HFCWO improved FEV1 by 156 mL and FVC by 229.1 mL when applied for 15 days, 
but other types of ACTs showed no effect on dynamic lung volumes. 

Two studies reported a reduction in pulmonary hyperinflation among adults 
with non-PEP ACTs (difference in FRC of 19%, P value < 0.05; difference in TLC of 703 
mL, P value = 0.02) and

with airway oscillatory devices (difference in FRC of 30%, P value < 0.05) compared 
with no ACTs.

Bronchiectasis



Oscillary PEP vs  Control in BE

In stable non-CF bronchiectasis, oscillating PEP therapy is associated with
• improvement in sputum expectoration and QOL compared to no treatment.
• Compared to other ACTs, the effect upon sputum expectoration, lung 

function, gas exchange, and symptoms are equivalent.



ERS guidelines for the management of adult 
bronchiectasis  (ERS guideline 2017)

Flowchart of multiple sequential airways treatment 
administration in adult patients with bronchiectasis

Question 9: Is regular physiotherapy (airway 
clearance and/or pulmonary rehabilitation) more 
beneficial than control (no physiotherapy 
treatment) in adult bronchiectasis patients?

Recommendations

weak 

recommendation, low quality of evidence

’
strong recommendation

high quality
Eur Respir J 2017; 50: 1700629



Acad Radiol 2017; 24:4–12

Bronchiectasis



Regional Abnormalities and Response to Airway 
Clearance Therapy Using Pulmonary Functional MRI

Acad Radiol 2017; 24:4–12



ñ ó et al Eur Respir J 

•

•
ELTGOL technique (n=22) or placebo exercises (n=22) twice daily (ClinicalTrials.gov, 
NCT01578681)
ELTGOL vs. upper limb stretching exercise
Twice daily for  15min in affected lung

• 1’ outcome: sputum volume during the first intervention and 24 h later



Slow expiration with the glottis opened in a 
lateral posture or ELTGOL 

(L’Expiration Lente Totale Glotte Ouverte en decubitus Latéral)





Airway clearance techniques for COPD
Cochrane Database of Systematic Reviews 2012

ACT 
- included ’conventional’ techniques, breathing exercises, and PEP or 

mechanical devices
- excluded suctioning and breathing strategies for purposes of relaxation 
(e.g. relaxed controlled breathing) or respiratory muscle strengthening 
(e.g. inspiratory/expiratory muscle training)



Airway clearance techniques for COPD
[ in AECOPD]

Cochrane Database of Systematic Reviews 2012, 
Issue 3. 



In people with stable COPD, 
data from single studies revealed no significant short-term benefit of ACTs on 
the number of people with exacerbations (OR 3.21, 95% CI 0.12 to 85.20; one 
study on 30 people), significant short-term improvements in HRQoL as 
measured  by the SGRQ total score (MD -6.10, 95% CI -8.93 to -3.27; one study 

on 15 people) and a reduced long-term need for respiratoryrelated
hospitalisation (OR 0.27, 95% CI 0.08 to 0.95; one study on 35 participants)

In conclusion  airway clearance techniques are safe for individuals with COPD 
and confer small beneficial effects on some clinical outcomes. 

Consideration may be given to the use of airway clearance techniques for 
patients with COPD in both acute and stable disease, however current studies 
suggest that the benefits achieved may be small.

Airway clearance techniques for COPD
[ in stable COPD]

Cochrane Database of Systematic Reviews 2012, 
Issue 3. 





PEQ Ease-Bringing-Up-Sputum
(r = 0.65, r2 = 0.39, p = 0.0004)



In small studies with COPD patients, an 
Oscillating PEP device

• Reduces exacerbations by 28% in the critical 30-day period  
• Is a cost-effective addition to disease management  
• Improves quality of life  
• Improves lung function  
• Improves ventilation  
• Proprietary wave form delivers efficient and effective results  
–Total Pressure Pulse Index  
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Which technique is preferred?



Chest physiotherapy

Eur Respir J 2017; 50: 1700629



Slow expiration with the glottis opened in a 
lateral posture or ELTGOL 

(L’Expiration Lente Totale Glotte Ouverte en decubitus Latéral)

• The goal is to control expiratory flow to prevent airway closure and 

facilitate mucus clearance

• Mucus clearance is only increased in the dependent, inferiorly 

positioned lung



ñ ó et al Eur Respir J 

•

•
ELTGOL technique (n=22) or placebo exercises (n=22) twice daily (ClinicalTrials.gov, 
NCT01578681)
ELTGOL vs. upper limb stretching exercise
Twice daily for  15min in affected lung

• 1’ outcome: sputum volume during the first intervention and 24 h later







• Autogenic drainage (AD)
• Slow expiration with glottis 

opened in lateral posture 
(ELTGOL) 

• Temporary positive 
expiratory pressure (TPEP)







The techniques of FET/ACBT were shown to have a more 
beneficial short-term effect on sputum wet weight when 

compared to CPT, external oscillatory devices and a control 

Respiratory Medicine (2012) 106, 155e172

There was no clear evidence of a beneficial short term effect on sputum wet 
weight when compared to RIM and PEP, or in the 24 h post-treatment when 
compared to CPT, oral devices or a control. 



• The techniques of FET/ACBT were shown to have a more beneficial 
short-term effect on sputum wet weight when compared to CPT, external 
oscillatory devices and a control.

• There was limited evidence that the participants in the majority of studies 
preferred other treatment techniques to FET/ACBT.



Positive Expiratory Pressure (PEP) therapy 
vs. other ACT in BE

• 1’ outcomes

• health-related quality of life (HRQOL), rate of acute 

exacerbations, and incidence of hospitalisation in individuals 

with stable or an acute exacerbation of bronchiectasis.

• 9 studies, 213 participants

• Oscillatory PEP therapy

– Flutter, Acapella device

Cochrane Database of Systematic Reviews 2017, Issue 9. Art. No.: 
CD011699.

PEP therapy appears to have similar effects onHRQOL, symptoms of 
breathlessness, sputumexpectoration, and lung volumes compared to other 
ACTs when prescribed within a stable clinical state or during an acute 
exacerbation.



Total Pressure Pulse Impact (TPPI) 
= SUM of discernable pressure amplitudes in a single exhalation



Evaluation of Functional Characteristics of 4 Oscillatory 
Positive Pressure Devices in a Simulated Cystic Fibrosis Model

Respir Care 2017;62(4):451–
458



This study was sponsored by 
Trudell Medical International



Other Approaches

The tracheal vibration method may 
be effective at removing central 
airway sputum and does not 
require repeated forced expiratory 
effort, which can otherwise cause 
exhaustion in patients with 
decreased lung function



A. Le Neindre et al. / Journal of Critical Care 31 (2016) 101–109

• Currently accurate, reliable, sensitive, and valid measurements for the assessment of the 
indications and effectiveness of chest physiotherapy is lacking. 

• Thoracic ultrasound may be a promising tool for the physiotherapist and could be 
routinely performed at patients’ bedsides to provide real-time and accurate information 
on the status of pleura, lungs, and diaphragm.



Summary

• Overview on Chest Physiotherapy(CPT)/ Airway Clearance 
Therapy(ACT)

• Clinical Evidence of Airway Clearance Therapy in Respiratory 
Diseases
– Bronchiectasis

– COPD

• Details and Clinical Evidence of Each Technique

• Needs for more considering ACT in Respiratory diseases 
with sputum



Thanks for Your Attention!



Huff (Forced Expiratory Technique)



ACT effects on lung function 

• Dynamic hyperinflation 

– HFCWO >>  cf. AD

– Improving dynamic hyperinflation in HFCWO

• Static lung volume (TLC)

– Airway oscillatory devices > ELTGOL



Physiological basis for each ACTs

• active cycle of breathing techniques (ACBT)

– Interdependence, collateral ventilation, 3-s breath hold

Eur Respir Rev 2017; 26: 160086


